Introduction
Systemic sclerosis (SSc) is an autoimmune connective tissue disease characterized by cutaneous and visceral fibrosis and widespread vascular pathology. 1 Raynaud's phenomenon is one of the most common manifestations of SSc and it is present in more than 85% of patients. It usually appears simultaneously with other symptoms, but it may antedate them by several years. Typically, excessive vasoconstrictive response leads to pallor and cyanosis of distal extremities, particularly the digits, with complications including digital ulceration and infarction. 1, 2 Although treatment with a variety of vasodilators, such as calcium channel blockers, angiotensin-converting enzyme inhibitors and alpha-adrenergic inhibitors, has been shown to be effective in treating Raynaud's phenomenon, digital ischemia remains a serious complication for many patients, and effective therapy remains elusive. 3 We present the case of a patient with severe digital ischemia secondary to SSc who experienced a remarkable response to bosentan, a dual endothelin receptor antagonist.
Case report
A 44-year old female patient was submitted to a medical evaluation due to painful digital ulcers. She described a 24-month history of Raynaud's phenomenon and lately ischemic ulcers developed in several fingertips. She described dysphagia but no other musculoskeletal, gastrointestinal or respiratory symptoms were reported.
On examination, she was found to have ischemic ulcers in several fingertips and cutaneous thickening affecting her digits, dorsum of both hands and arms (below the elbows), consistent with skin fibrosis due to SSc. She presented a positive antinuclear antibody (Hep-2) ratio of 1:5120 -centromeric pattern -and the nailfold capillaroscopy showed the so-called "scleroderma pattern," characterized by irregularly enlarged loops (giant capillaries) and loop dropout areas, typical of SSc ( Figure 1 ). Therefore, diagnosis of SSc in its limited cutaneous form was confirmed. 4 Screening for antiphospholipid antibodies was negative in at least three different occasions. 1 Treatment including wound care, calcium channel blockers and aspirin was ineffective. Alprostadil -a prostacyclin analogue -and sildenafil were used, but the ischemic necrosis progressed ( Figure 2 ). The patient complained of excruciating pain, requiring strong analgesics, and she was severely disabled. 2 Bosentan -an oral endothelin dual receptor antagonist -was prescribed initially in the dose of 62.5 mg twice a day for 2 weeks and then 125 mg twice a day. Pain promptly improved as the frequency of cyanosis episodes in her fingers decreased. After 8 weeks, all signs of ischemia had disappeared. Nevertheless, the distal phalange of the third right finger needed to be surgically removed (Figure 3 ). After 6 months of follow-up, skin fibrosis in her arms and hands remains stable and she is asymptomatic under bosentan and omeprazole. 3 
Discussion
Pathological changes in SSc encompass a spectrum reflecting variable stages of development and progression of three major processes in the affected tissues: 1) severe tissue fibrosis with exaggerated deposition of collagen and other connective tissue components in the extracellular matrix; 2) chronic inflammation, occurring predominantly in the early stages of disease and characterized by infiltration with mononuclear cells, mostly of the macrophage and T-cell lineages; and 3) microvascular disease, characterized by intimal proliferation, concentric subendothelial deposition of collagen and mucinous material, and narrowing and thrombosis of the vessel lumen. 5 The underlying physiologic basis for the diffuse vasculopathy in SSc is unknown. 6 Initial events are thought to involve endothelial cell injury, with subsequent loss of normal vasodilatory mediators including prostacyclin and nitric oxide. As a result, abnormal responses to vasoconstrictive mediators, including catecholamines, may occur. 7 Endothelial injury also leads to increased release of endothelin 1 (ET-1), which is a 21-amino acid peptide released by endothelial cells that has a potent vasoconstrictive effect. It binds to two cognate receptors, ET-A and ET-B, which are variably expressed on endothelial cells, smooth muscle cells, fibroblasts and other cells throughout the body. 8 ET-1 is found in increased levels in the serum of patients with SSc, suggesting that it plays a role in the pathogenesis of SSc vascular disease. 9 Bosentan, an oral endothelin dual receptor antagonist, was recently shown to be effective in the treatment of pulmonary hypertension in the setting of SSc. 10,11 Like Raynaud's phenomenon, pulmonary hypertension in these patients is characterized by both functional and structural abnormalities, and the structural lesion in pulmonary hypertension resembles the vascular lesion in SSc-associated Raynaud's.
Others have already suggested the benefit of bosentan in the treatment of digital ulcers secondary to SSc. Two randomized controlled trials have shown a positive effect in preventing new ulcers and improving hand function, but both studies failed to confirm an improvement in healing previous active ulcers. 12, 13 It is unclear why a drug that presumably promotes vasodilatation as an antagonist of ET-1 would not also promote ulcer healing. The authors hypothesized that the ulcers that were present at the time of study entry were chronic, and that other factors, including infection, lack of underlying granulation tissue, and poor epithelial function, masked any salutary effects of bosentan on blood flow. In addition, one could not exclude limitation of those trials, including selection and measurement biases. In our patient, introduction of bosentan dramatically changed the course of the disease. We understand that there is a subset of patients with predominance of vasculopathy as feature of the disease, clinically expressed as pulmonary hypertension and/or ischemia of extremities. Those patients may benefit the most of vasodilators such as endothelin antagonists.
In summary, we presented the case of a patient with severe digital ischemia secondary to SSc that experienced a remarkable response to bosentan, an oral dual endothelin receptor antagonist. This report suggests that endothelin antagonists may benefit patients with SSc and vasculopathy as a major feature of the disease, including limb ischemia.
